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(54) CLOCK DISTRIBUTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize the delay 
difference of clock signal from a peripheral circuit by 
distributing the clock signal at the section of input to a 
hard macro corresponding to respective circuit parts so 
as not to generate any signal delay difference. 
SOLUTION: The circuit of hard macro 1 is divided into 
three sections of input step FF part 1-1, output step FF 
part 1-2 and internal circuit part 1-3 having the function 
of hard macro 1. Then, the clock for input step, clock for 
output step and clock for internal circuit are distributed 
to three sections corresponding to the input step FF 
part 1-1, output step FF part 1-2 and internal circuit 
part 1-3 so that the signal delay difference can not be 
generated at a buffer 1-4 for clock distribution when the 
clock signal is inputted to the hard macro 1. Thus, the 
delay difference of clock signal from the peripheral 
circuit can be minimized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The clock distribution approach characterized by constituting so that 
the inside of a hard macro may be divided into the part of an input stage, the part 
of an output stage, and the internal-circuitry part that have the function of a hard 
macro as a means for making the signal differential delay of a hard macro and its 
circumference circuit section into min, a clock signal may be made to correspond 
with said each circuit part so that a signal differential delay may not arise in the 
input part to a hard macro and it may distribute. 

[Claim 2] The clock distribution approach according to claim 1 characterized by 
dividing the number of input terminals of a clock so that it may become an input 
step and an output step, and the number of fan-outs of equivalent extent at an 
input step, an output step, and the internal-circuitry section with many fan-outs, 
preparing a clock terminal, and using the property of a clock tree. 
[Claim 3] The clock distribution approach according to claim 1 characterized by 
dividing the inside of a hard macro into two or more blocks so that the number of 
fan-outs may become the same, preparing a clock terminal for every block, and 
using the property of a clock tree. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the distribution approach of the 

clock in the configuration of LSI. 

[0002] 

[Description of the Prior Art] Within the LSI chip, dramatically, operating 
frequency is high and the clock signal used as the standard of actuation in LSI is 
used in each part in an LSI chip again. For this reason, by a usual driver and the 
usual wiring approach, since it was not able to respond to a high fan-out 
response and signal delay, it was coped with by using a clock tree. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the distribution approach 



of the clock of the latest LSI, functional FAKUSHON which has the specific 
function called a hard macro is used more often. In order that this hard macro 
may realize a specific function, the arrangement location of the transistor which 
constitutes a circuit, and wiring between transistors are being fixed, by using this 
hard macro, it is also difficult for the magnitude of a hard macro to be large more 
than before, and for delay of the clock in a hard macro and the signal differential 
delay of a hard macro and its circumference circuit to become large, and to cope 
with it using a clock tree as mentioned above from the configuration of a hard 
macro — etc. -- there is a problem. 
[0004] 

[Means for Solving the Problem] The above-mentioned trouble is canceled by 
dividing the inside of a hard macro into the part of an input stage, the part of an 
output stage, and the internal-circuitry part that has the function of a hard macro, 
constituting so that a signal differential delay may not produce a clock signal in 
the input part to a hard macro, and it may be made to correspond with said each 
circuit part and may distribute, and making the signal differential delay of a hard 
macro and its circumference circuit into the minimum. 
[0005] 

[The gestalt of operation of this invention] Drawing 1 is the block diagram 
showing the 1st operation gestalt of this invention. As shown in this drawing, the 
input terminal of a signal used within the hard macro 1 is collected into one. 
Then, the circuit of the hard macro 1 is divided into three, the input stage FF 
section 1-1, the output stage FF section 1-2, and the internal-circuitry section 1-3 
that has the function of a hard macro. It is made to correspond to said input 
stage FF section 1-1, the output stage FF section 1-2, and the internal-circuitry 
section 1-3, and is made to distribute to three so that a signal differential delay 
may not produce a clock signal in the input part to the hard macro 1, either. 
[0006] Within a hard macro, it becomes possible by distributing in the place 
included in the hard macro 1 , also making a wiring system become independent, 
and lengthening the clock for input stages, the clock for output stages, and the 
clock for internal circuitries to treat as three kinds of independent clocks. 
[0007] Thus, it becomes possible by separating into the object for the input stage 
FF sections 1-1 with the small number of fan-outs, and the output stage FF 
sections 1-2 with the clock for the internal-circuitry sections 1-3 with many 
fan-outs, and using for them through the buffer 1-4 for clock distribution, in the 
inlet-port part of the clock terminal CellCLK of the hard macro 1 , to make a 



differential delay with the circumference circuit of a clock signal into min. 
[0008] Although the configuration of the 1st operation gestalt of this invention 
was explained above, in the case of circuits, such as a hard macro, numbers, 
such as a flip-flop of the first rank of an input stage, are determined by the 
number of input pins, and, as for the part of an input stage, numbers, such as a 
flip-flop of the last stage, are usually similarly determined for the part of an output 
stage by the number of the output pins. 

[0009] Although numbers, such as a flip-flop, change with magnitude of the 
function in which the hard macro has the part of an internal circuitry, compared 
with the number of input stages, or the number of output stages, many things of 
the number are common. 

[0010] Drawing 2 is the block diagram showing the 2nd operation gestalt of this 
invention. With this operation gestalt, as the number of input terminals of the 
clock to the hard macro of said 1st operation gestalt is shown in this drawing 
unlike what was summarized to one, it divided every input stage FF section 2-1, 
output stage FF section 2-2, and internal-circuitry section 2-3, and the input 
terminal of a clock is provided. 

[0011] The object for the input stage FF sections 2-1 and the object for the output 
stage FF sections 2-2 have prepared the independent input terminal CLK, i.e., 
the input section, and the independent output section CLK. Moreover, the 
internal-circuitry section 2-3 with many fan-outs was divided, and provides the 
clock terminal, i.e., internal CLK-1 - interior CLK-N, so that it may become the 
number of fan-outs comparable as the input stage FF section 2-1 and the output 
stage FF section 2-2. Two or more clock terminals for the internal-circuitry 
sections 2-3 divided with the input stage FF section 2-1, the output stage FF 
section 2-2, and its number of fan-outs are connected to the clock tree in the LSI 
chip for which the hard macro 2 is used. 

[0012] Thus, the signal differential-delay property of the input terminal of each 
clock of a hard macro will be controlled by the signal differential-delay property 
which a clock tree has by having divided the internal-circuitry section 2-3 with 
many fan-outs so that it might become equal to the number of fan-outs of the 
input stage FF section 2-1 and the output stage FF section 2-2, and having 
prepared the input terminal of a clock. 

[0013] Drawing 3 is the block diagram showing the 3rd operation gestalt of this 
invention. With this operation gestalt, as the number of input terminals to the 
hard macro of said 2nd operation gestalt is shown in this drawing unlike having 



divided for every input stage FF section, output stage FF section, and 
internal-circuitry section, it divided for every block of the sequential circuit of 
arbitration, and the input terminal of a clock is provided. 

[0014] It divided into two or more blocks so that the number of fan-outs of each 
block of the inside of a hard macro might become the same, and clock terminal 
CellCLK-1 - CellCLK-N are prepared for every block. 

[0015] Each clock terminal is connected to the clock tree in the LSI chip for 
which the hard macro is used. 

[0016] Thus, the signal differential-delay property of the input terminal of each 
clock of a hard macro will be controlled by the signal differential-delay property 
which a clock tree has by having divided so that the number of fan-outs of each 
block of the inside of a hard macro might become equal, and having prepared 
the input terminal of a clock lock. 

[0017] As explained above, the 3rd operation gestalt showed the example 
applied to clock distribution on the hard macro in an LSI chip from the 1st 
operation gestalt, but this invention can be similarly applied to the block which 
cannot use a clock tree within an LSI chip (for example, when it cannot be used 
by number limit of the clock tree in an LSI chip etc.). 
[0018] 

[Effect of the Invention] It becomes possible by separating into the object for the 
input stage FF sections with the small number of fan-outs, and the output stage 
FF sections with the clock for the internal-circuitry sections with many fan-outs, 
and using for them through a buffer, in the inlet-port part of the clock terminal of a 
hard macro, to make a differential delay with the circumference circuit of a clock 
signal into min. 

[0019] the signal differential delay property of the input terminal of each block of 
a hard macro become possible [ being able to acquire the effectiveness of be 
control by the signal differential delay property which a clock tree have , 
therefore make the signal differential delay of a hard macro and its 
circumference circuit section into the minimum ] by having divide the internal 
circuitry part with many fan-outs so that it might become equal to the number of 
fan-outs for a part for an input step , and an output step , and having prepare the 
input terminal of a clock . 



[Translation done.] 
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